This result is consistent with a recent systematic µSR study by Carlo et al. which has revealed the static antiferromagnetic order at low temperature in the Sr-rich region.
Introduction
The layered perovskite Ca 2−x Sr x RuO 4 (CSRO) system has been attracting considerable interest due to the interesting evolution from the spin-triplet superconducting state in Sr 2 RuO 4 to the Mott insulating state in Ca 2 RuO 4 .
1-4 The structural phase diagram of CSRO exhibits an interesting interplay between titling, rotation, and Jahn-Teller distortion of RuO 6 octahedron. 5 The magnetic and electronic properties of CSRO strongly correlate with the structural distortions. The Mott transition at x = 0.0 (Ca 2 RuO 4 )
is accompanied by the Ru 4d orbital change due to the Jahn-Teller distortion. 
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Very recently, a systematic µSR study has revealed that static antiferromagnetic order exists at low temperature even in the Sr-rich region (1.5 ≤ x ≤ 2.0) of its phase diagram. 12 This indicates that the local distortion of RuO 6 octahedron introduced by the Ca substitution plays important roles to stabilize the antiferromagnetic state. On the other hand, in the Ca-rich region (0.0 ≤ x ≤ 0.5), the Sr-substitution reduces the magnitude of the Jahn-Teller distortion, tilting, and rotation of the RuO 6 octahedron in Ca 2 RuO 4 and, consequently, destroys the spin and orbital orders of Ca 2 RuO 4 . In order to gain deeper understandings of the phase diagram, it is important to study the Ru 4d spin-orbital states using a realistic model in which the effects of spin-orbit interaction and lattice distortions are considered.
In this paper, we investigate the Sr or Ca doping effects on the electronic structure of CSRO system at both ends of its phase diagram (which are Sr 2 RuO 4 and Ca 2 RuO 4 )
by means of unrestricted Hartree-Fock (HF) calculation, which includes the spin-orbit interaction and lattice distortion induced by the chemical substitution.
Method of calculation
We use the multiband d-p model where full degeneracy of the Ru 4d orbitals and the O 2p orbitals are taken into account. The Hamiltonian is given bŷ 
Ca-rich region
The present HF calculation using the reasonable parameter set predicts that along the z-axis is formed to align the spin moment along the z-axis. As for the in-plane case, the complex orbitals with type of xy ± izx or xy ± iyz are unoccupied to give orbital angular momentum in the xy-plane.
Assuming that one of the RuO 6 octahedra is elongated due to the tiny Sr doping in the case (ii), the orbital population of the elongated site would be affected due to the reverse of the Jahn-Teller energy splitting between the xy and yz/zx orbitals.
Interestingly, the orbital population of the elongated site is dramatically changed for the in-plane antiferromagnetic state whereas the impact of the elongation is limited for the out-of-plane antiferromagnetic state. As shown in Table II , the orbital population of the elongated site is almost the same as that of the compressed sites for the out-of- 
Sr-rich region
The present HF calculation using the reasonable parameter set predicts that Table III for the paramagnetic metallic state and the ferromagnetic metallic state.
In the paramagnetic state, the spin-up and spin-down states have the same population for the xy, yx, and zx orbitals, respectively. In the ferromagnetic state, the spin polarization for the yz/zx orbitals is larger than that of the xy orbital, indicating that the yz/zx states stabilized by the elongation of the RuO 6 octahedra are playing important roles to provide the ferromagnetic interaction. As for the effect of tiny Ca doping to which can be assigned to the magnetic ordering.
Conclusion
Investigating the electronic structure of CSRO by unrestricted HF calculation, we find the effects of local distortions on spin and orbital orders of the Ru 4d t 2g states. As for the Ca-rich region, we find that the antiferromagnetism survives when the single- 
